Leydig cells from neonatal pig testis abundantly express 11beta-hydroxysteroid dehydrogenase (11beta-HSD) type 2 and effectively inactivate cortisol to cortisone.
11beta-Hydroxysteroid dehydrogenase (11beta-HSD) isozymes, designated types 1 and 2, catalyze the interconversion of physiologically active glucocorticoids and inactive 11-keto forms. The presence of types 1 and 2 was determined in neonatal pig testis and Leydig cells purified from testes by reverse transcription polymerase chain reaction, Western blotting, and immunohistochemical staining. Type 2 mRNA was expressed at a high level in neonatal pig testis. In particular, in the entire testis, a higher level of type 2 was expressed compared to type 1. Furthermore, these expression levels in the testis were compared with the expression levels of the respective isozymes in pig liver and kidney, which are known to have high levels. Next, the direction of glucocorticoid metabolism in intact Leydig cells was examined, and only oxidation from cortisol to cortisone was detected. Virtually no reduction of cortisone to cortisol was detected. Using a microsomal enzyme preparation from Leydig cells, type 2 exhibited potent oxidation activity, and the activity was higher than the oxidation activity catalyzed by the type 1 isozyme. In kinetic analysis, the K(m) and V(max) for type 1 were 1.36 microM and 0.91 nmol/(h mg), respectively, and 0.38 microM and 1.25 nmol/(h mg), respectively, for type 2. The results of the present study using neonatal pig testis suggest that not only 11beta-HSD type 1 but also type 2, which is abundantly expressed, plays important roles in cortisol inactivation in pig Leydig cells, and furthermore, that excess cortisol will cause glucocorticoid-mediated suppression of testosterone production in even neonatal pig Leydig cells.